Modulation of allergic responses by mitochondrial STAT3 inhibitors.
Recently, we have shown that mast cell mitochondrial STAT3 could serve as a new target for the regulation of the allergic response as it plays an essential role in immunologically mediated degranulation of mast cells. In the present work, we explored how two recently developed mitochondrial STAT3 inhibitors (Mitocur-1 and Mitocur-3) modulate the allergic response. Experiments were performed both in vitro in cultured human/mouse mast cells and with rat basophilic leukemia (RBL) cells and also in vivo in mice. The effect of mitochondrial STAT3 inhibition on mast cell function was determined via checking degranulation and several cytokines secretion levels. Here, we show that treatment of rodent and human cultured mast cells with low concentrations of mitochondrial STAT3 inhibitors had no effect on STAT3 target gene expression. However, these inhibitors caused a significant reduction in mast cell exocytosis and cytokine release, due to a decrease in OXPHOS activity and STAT3 serine 727 phosphorylation. It was also observed in an OVA mouse model of allergic asthma that one of the inhibitors used significantly reduced eosinophilia and neutrophilia compared to the control mice group. Furthermore, it was observed that treatment with this inhibitor resulted in a significant reduction in blood histamine levels in mice after IgE-Ag challenge. The present data strongly suggest that the development of mitochondrial STAT3 inhibitors could serve as a potential treatment for allergy-associated diseases.